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(54) mm<o^mi mi^tmm^mf^(omm^m 



(57) ((!*]£*■) 

h;f;-/H ffi^gcOTKy Sifei^m-® 

(/:)#® coTif y site^1itfii/^'^/i^ y si ti^*^<t -^^l-^^^/K y 

Si-^ySi::i>'3^^ hS:Jl^^LTV>5o mi&SCD^ySi 




1 

(D:^^')smmmw.Ai\^mmmi)^^i{^f&L-x^K) . mtm.^ 

vyt^-ji^^i]'\^x-mmm(D^^<Dy^')sii^mmM 
tmr]^mw.^ti)mm^h.x\^^^:.t^mwLt'r^m 

t*±S)^>^(7:)#®^^ y si$5ii^mi^cofitjtsm2?^-m^ 
y siteiiiw^^srB^cosifejtMct *9 suffiTK y site^m 

*iift*^o 40 
[ft *rl 3 ] m^m 1 {::fBgc<^H^f:1®ft^-7-^M5ti- 

1lutBB1jDiSiS$fbll±i'::^^ysiiF^'^^.«$i^:fcf^/- 
bTHtJtfi^22gTlSi^M''^^^i-P£Jhm^±(:: W^cfe 

lltj t^/K y Si ^ C L- T y Si ° :^ ~ V 
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2msi±(ommm(r>yf^ y si^^«t^(7^[^(0:ftT® ^ y si 

fcAKy siii^^g^-tt. ^^^-:=:^>'^^XT;gTii^y Si 

w^m(o^- y sifei^mi^co*Tg^" y site^iim^c:^ < 
#g<07K y sifijgimiiiroi ^T*TJi^ y site^^tn^^ 

^ t f^#{rsfjfe7K y si«^^^_b(o^^- hi6»fli-^co^" y 

Si-^° y Si ^ h Tf^-yup^ p 7^^ e> fltjIE/t? y Siflsill^ 

*±^7Ky Site^m^^5<^«4T^J^Sfl^<»r60='>'.^^ 
?fJ/S:-r ^ gf55> J ^ y s i co y — h I6,ftffil 

^ysilg^j5£S$it^S3e4^^^A0-t-'5;^\ ^^fe^^Ay 

7t^/KysiM^^«$it. ^<^—:=~:^if\.xm.^mi^>^')'s>i 

Ifeft^^ff^^. b^i&:ScD7j< y sitealimi^^T-^c7:i n 

h:^-yuSr^ysiM?SI^-ej?:$^liL/c$B5^tcMP b 
»}T^SiS^^f5tt^X^^^tr::<!:^#m<ti-^Hfls: 

^ysi^S'^.s$ii-^M4^^g^AD■r^7i^ ^wm^^k. 
iicilcoTK y si|^ii^fl;t^<5ort(7:>*T/iJi^° y siteii§mi^^?F^ 

^}^fSi< t t>miiESi^fl::M^m?tBftT/i^"y Si^illiit^^ 

— ^ V ^^-r^TJ^^COm^ 5 I ^fifg — :=! b 

TST^^ysi^ii®ffixcr)mjtBm2#msy5"-v'^^/^Ri. 

J: ftTii^K y Sife^mi^^Sr^ft: L-TRutBSi 

«fc/ico^^ y si^to^mscT^ftT^^K y siteiimi^{:i?i^< 
^/icoTK y si^fciJ^m^^{::ol ^tats^^ y siitisi2§m@7i^ 

mmmmmit^xcoT.m&msifkmirjLmt . 



3 

5 ] WIStK y Si M3SM;6S50~500 imcom $ 

[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] ll8{::#P?g^6-37297^<2^$BfEg^(7)^ A 

(« l^T^Jl id;^) 1 1 1 ~ 1 1 4;^^® ft^iJsIc 1 0 1 ii$|5 4r id;^ 
[0 0 04] fflftffl*SlOl60^ffi1#3tf^El9<:oJ: 5ir/^o 

CD ^ ir -t^ 1 3 1 - 1 34 ft n . ME« f^ffiaig 
^ -V -t^/u (iiMCCD^ -V ^-Ji^mm 131-134±(Z#^0%^^ 40 

l--144;6St3:(t?>;^i. PM^--V-t^^^;7^ h :y:7"(p"M^'^-^-/^ 
PlilhffiteJ) 1 2 1 ± { r ^ ^ > id^) 1 1 1 - 1 1 4 

t^^t^^ixTi^^o fiit«#tei^>>'- h(^ysite^«^) 

iliSc ) 1 2 1 ± > :^ h — / H 5 1 - 1 5 4 L X < ^ -Y 

^{^rs^mMmui^iutmm^nx'^y) . Am&m 

[ 0 0 0 5] (I]10rJ:Ig]9c7:)C-Cc7^jiit{-it6f7^irriljlIiXfo 
i9. l2)lirJ:ia9(7;>i)-i)c^:)ji-;i{-:|o(t^irrrfjia 11)10 50 
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yugfei) 131-133. R mmmm.mM^^'f- ^ (n§y cc 

A- -t-yi-^i^Jc) 131 — 133^ Eili^^^-r ^ PM -V -t^yu;^ 
h ^/>^(p"M^-V'^>/uPlJJi®igc)l21fl. NS^^»i*:£«20 

y si$si2im® 14211. ^6ftM203^^^ brNsyatsm 

^- -V- yt- (n^CCD ^ -t^ y u^^) 1 3 1 1 33 ±: t:: 15: 
bix. ^fc. /^;^^'Y>(«fT^aiE^^)lll, 112{1. n^fe 
JSfli204S:jrrbTPli^-V'^^y^^ h :y r(p"M^-y^>/u|5a 

10 ih^fej) i2iji(rf5tt «9 . h (:^° 

y Si^j^mt^) 142 <!: ^-Y > CafTifeMid^) 1 12fl. 
[0 0 0 6] :*:^?^;5SM^<Jri-^fl?^S^X{i/j:ix;0S^ 

21 1 -2 13;^5NSSE®^e)ll^ ^ ^^/l- (nS^CCDf^ ^ 

^m,'^^— V y si^i^m® ^^0142 1 msMM 

Um^— V (tK y Siteiiim® (7:)i4i <^ I43{:ifi/i: s-i^o 

20 Tff^^^ixTi^^o -r^cCt^-ib. z,(DmwnmM^\x2m 

J[^._hco^MB^B#^f*:S y Si^) nm^m-r^ d ir ;^ 
[0 0 0 7] #P?i¥6-37297^<2^fgfdi!cCO|ilft:af#.^^ 

mi^mi^mmi^zEm$tix\^'^m'^t^fj:v ^ 

— h (xKy si^i^m^^)^fi. 100 nmfMSi::^^fh:-t-^r 

[0 0 0 8] 

^ (n^CCD^ ^ ^^yt-^fej) II* 60S3£ff-ir idg-T ^ 
i/^5il^et?^<^S«li^A?g^u. 100 nmf^i^ic^Sigfiiit-^r 

[0 0 0 9] diioiZT^^-r J: 9 mm^mMumf— h 



TTit^<i ^0#rBl(^f^J;ifl2{Si£v ^^}#P«1Sr^#ftT;^-/<- 
h y Si|5i^m®) 142, 144fi. MKmwteii^^— 

N (tK y Sifeilimi^) 141, 143 <t (i^ij CO ±jlc7) ^,1*0^0^^ 
(tK y Si^) T-at t;lxT*5 i9 . ^ft^r^^tT^Fpld^feJt^ 

^?F^^L./,fiti^f^?Sfc^^v^;5S. />/^< <!: t> O^fe^^J? 

TS<7:)Sismwei^^^- h (tk y si^i^m^i) 141, 14 

S^ffi) 142, 144 Jico^Stl^^J: *:)]?:< -So ±tB<7:)=i^ 
1, 143--lOO%m^tc:n>.5^^ h^— /U;O^Bi< J; 

m^mmy^- h c^Ky siei2^m^^)l42, um^biiC^m- 
[001 1 ] mmm^um^^- h (/-Ky si^^m® co/> 

m^'r^^l^:^^ H.L.PeekfdKT^ • ^ - . X V — • 

A "r^^^iO/V ^Vv>:x.JXS^ II567-570M. 1993^. I 

EDM Technical Digest, pp, 567-570, 1993) ^ 

[0012] B112tiH. L. Peek^fi^^CO^ A h ^ 

^mt--h%\mif^')'^\w^^- hmffi(^ite)3ii&t/(^ 
3t@)3i3;^s?f^^$tL, ^i.>^2;i5^^y$i^;o^e>m2;i^ys 

i teSy- h (^2t@) 3 12S t>* (Sl4t@) 314;5S^^;5g $ 

hfi^^-^wi.^. N iyr301±c7)jiLg-etTt>ix>5o ^1 
il^ ysite3iy- hfH^5(mi+-@)3ii7^tK(^3:)^)3l3i-::o 

[0 0 13] »2;i7i^ysiteii^y- hmi^(Si2+i)3i2^ 

t/(m4ffi)314{ro^/^Tfl. |?lii7KySiteill^/- h«ffi 

Si iiM y Si ) 32 1 ^ U9fX-^ ^ ;}x ^ o ii]Tfi.s 
4;/;^^ysiM(a?liS7if ysi)32l;0^|g2/S7Kysitei^^^--- I 
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®1^(^2t@)3i2^c>'(^4t@)3i4<D±i::fo-5;5'^c7:> J: 0 

;t^;^^. *P:^^flAt^>t^"ysiM(inS:^"ysi)32U^T(rfc 

siiiK^iSTKy si)32i i:^2S7K y sifei^-^— hmt^(^ 

2ft)312Xt>'(^4^@)314^;55. xlf ysi-;}f ySi=i V^^J^ K 
Srff^^UTV^^. mltESt^^^y Si0(^lii7Ky Si)32lS: 
I^(t^r.<^t:\ -ecoT^^^^"- hl^fe^tHI^fi^^ - ir/^ 
< . »V^^2^;KySife^^^- hm<^(|l2^^)312&t/(M 

4ffi)3i4i:*fT^®ia^<Jr(7:)nv-3i^^5^ h*?f^j5£-r^r.<t 

10 i)^X^^^ 

[0 0 14] \.-t^v.fs:i)-h. ^^^^y siHi(iii>i7Ky s 

i)32Umi^7Ky Sifeill<^- hm®(^ltS)311^t/(^3 
+i)313c!:l^^tc?f^^$tL5cOT\ ft4^JJ<ySiM(^l«^ 

y Si)32Hrff$^$ix-5Si^fl::M;0^ ^iJItK y sif^i^y 

Km®(»l+e)31l2at/(S?3tB)313^a§fk:LTJP^;5g.^tb 
^teSiy- h«1^r«^^fi#o/cis!)(7:)grp^Si^f(::M^ mit:: 

^^tf^<7:)iEP*(7:)Att^y si^(miS7Kysi)32i-t^:fc(7)^a^ 
■fb;^>^:^ti\ m®>i^°y Si^ill^- hmi^(^i 

20 ti)3ii&t>'(^3t@)3i3^^sei7it:::"t-^fcie)(:o^^4^. 0^1 

\^mi<.\^X-^^ . Si^f(::^j¥c7:)$iJp]1it>fSTbTi^'5o 

^(r>f^^^ a*t^y sifl^(liiJl/t?ysi)32icoA# 

-r. «S*Wl::-r'5^7:>^^^bl^^t^9P«m;^^fc^, H.L.Peek 
fti^R^Ti^. S^^^ y SifiI(miJi^°y Si)321fi2 mX2 

[0 0 15] ;*:^pjf^. ^im^m.^. ^ysi^^mi^^ 

30 fsimM'^—'yi^^nfz.^^^b-h'^x^. \^i)^^'mmu-c 

[0016] 



40 <^«^m?^^m?S^-mffi^t^bTW;^-r^ffi:;^|F|5clr^:^ 

fill 1 ^miyccD ^-v- O^'^ ti. ^ ri a;^ (c {X 
^J6^2«m§!l^'V^^/i-P5.lh®i|!c/6SffMbTfet). ilufS 
^2^® ^ ^ ;t> /^Plihffi JBic (7^ ± g :R ^ I ^ ^ 

tu^sismM^r/^K y ^iwrn^m'^^-yxh^ . ^>v^ < ^ 

®feS±Xt/7K y Sifflj3^M±ir|^ttTfe !9 , y SilffiS^iM 

S/icoTK y si?i^^®iiS(7:)#;ico/t^ y sitei^mS/^^^^K y si 

50 :fili3^i)ft!f ^kx^ixif^^ y Si-7K y Si > ^ h '^k'B)t. bX 
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simmmmtmrr^msmt:^mm^iix\^^^:Lt^m [0019] ^ — :>(D^m^(omi^Mi^m^(omm:^m 

mt-r^o mmmmfj!^(DmmBi^m^(Dmm:^mxh'ox . m 

itm^mj^-r^jimt. mmmmsmitm±i^^yi^])sim '$'-=^>^'y^L.x2mu±(Dmm(7:>7f.vsm^m^(o\^ 

^fi^M:^'^fz,m^<<^-=^:^^vxm¥m2mmm^^^- (DMrmyf- v smmmm^jfrn-r^iimt . ^pfj:< th 

AKy SiM^^ft^ii:. — :=->'^^XT*TS^ysi^ ^.^^^«^:-mJtS.i^^y Si^^S • ^v^^^;6-?:>7Ky Si 

y si^sigm^5i::oi ^TaTg7K y sitei^msjF^^^ iw] ^ff^^-r^x?:iir . mmm^jfm \^mmm(oyn y sis^^ 

y Si n >^ h :^^jum p mjte^ y sisaiisi^ift^ hM±m)^^<r)^m(Dyi^ y susiiimi^t^-oi tisi^ft 

fh-^Tr^jiii/^js-t-xfMci:. m±myf^])smmmmtmn mxmm^h.xmit^^xi-f-j:\.-u^izLmm:^:y-^^ h 

^Sid^<^c7:':=^>^^:^ h^?f^i^g-t-'5g|5^^'^r^^Lfiii-6?^^y 30 yt^-yi^^mai.mn^mMm^mn^jLUt^^tsz,t 

y^—^\-^mn^T,mt. yf^Dsim^fi^Si^^^P&^^m. [0020] :$:mm(Dmi^Wti^m^Rv^^(Dmm:^mx 

:=^:^^^i.xm±myi^}jsimmmm^m}^-r^jimt. ^ mm.:^\^iz{Kw^m2mmM'?-^^-^i-m±m^±'^^m:^. 

mm^nm tigm® co^ y siummm±x^<D ^ >^t^ ^ ^ § i ^fi^4:^tcoHfjgsi8^fL^^t>'^ y sm^mm^nx 

n-^msm^m^f^jim^^t^zt^wmt-r^o •^^^^'tl^ysi-7Ky si^>-^^ \-^mf^vx:t^^ ^ m 

[0 0 18] mi^ti'X%mi^(o:^^m(DmmM^m'¥' tj^mMmt(D^>^^ h\^i&mm(^:>yn])simmmm<D 

-^ll#^if<;^l±li-^Sm?m^;iS-^^^T-?^^ 40 TKy SiteiUmt^^^K bT=^>^^^ h ^-yu-PjaPflti-c 

-r^TK^mr^^S'&m-i^^i:. •^tofs-^ST^^m^-WEEs? .Ky sirfc^m^^<^:^-^ :>'^«tt-t-^>tfysiti?^j]iT» 

< tio^Aimu9v<D^mo:>7f^')sm'&m^(ommm2m ^^%t^\^(ox\ ^^^'jsmmm^^^^—^^^^ik^^imiWLX. 



m<D^mmtlCM'rh^—'J>mm/)^X^rM^. H. L. Peek 

[0 0 2 1 ] tZ.^X\ ±Uyf^Vsm^mjt. Mrt^&O^z 
fj:50— 500 nm<Dm^izm)S,ir^Zt:i^'^X^. ^ti. y 
Sieillm^^f^30'-'500 nm<Dm$lZ]f^^'t^ Z t ^O^T^ 

[0 0 2 2] m^^^tn^m}&(D::$:^m(Omt^M{&m^X 

[0 0 2 3] ^--D(D^^m(omi^Mi^m^<Dmm:^m 
mmmmf&(Dmi^mi^mi^(Dmm:^mti.x. ^pta 

t£s i ^ <i::M ^ y s i ummM :Lm(o 
mh^\^ Mif^}r/N>?^— ^ ^^^^ bx:^ y sitei^mi^Ji<7:>Su 

ft: b T ttj f ss i mtmx^m ^tix\^^f^\^^ui»i>zsimitm 
^Mf^-r^(7:>x\ :^i)sit^mmm(onm^mit^ixtzU 

^xi^m< . mmsimitmTxmi[:^h.:^j:yj^^fcU'Ax 
nm<'r^::,tMx^. ^hi^z^ mmimitmn^mit 

m^x^m<-r^z.t^^^x^^o mmsimtm^m^v 

fzmz . m±m(Dyn y smmmm^^^fz±x(D7fs y si 

mm±(7:>m^mmy^^^ii^tAyt'm\^<x^^<DX\ M±m 40 
m^ii^MLXTA^.^^^mmcoMK. a 2 j^a i ^0#i?ni j: «9 a 

m<-r^zt^'^xt^o 

[0 0 24] 

iw^ji(^mmo:>mm] 7kiz^ -4mm(^:>mM(DmmAz-o\^^ 
X. mm'^-m^^xfMm:!^^^-^^ m\u)--(f)]kifm2 
(a) ~ (e) i^t-4^mm(^mmimm^-(^mm:f7mo:>2m'Tj^^ 50 
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micommcDjfm) (omi^mmcDmmmnmmx hh 
(oiiLWi^^^ h2ztmf^^r^x\^^^m^m^xo\z 

#4^6 (C§J o T I ^ -5 \Z&.m (w*3 tt ^ aS»f fficr):ff it T-Jg 
[0 0 2 5] Ei2(e)(Cjol^X. nS!iSi^®W3feoi(RiJidp 

cm-^M^coy >?tSc7:)t^C0^ffil\ pS^'>^/l-^ifiE2fl 
Si^l-SMraXlO^^-lO^'^ cm-''US.(D7r^x:i>m&tl.. n 
§^CCD5^-\-^./U«i«3|il^$0. l-2MmX10^^-10^^ cm-^'^ 

[0 0 2 6] p^m^-r^-j\-u±mm\^wi^\^m^i-A^ 

ysi«?S^6;65iS:ttTfo^o miSSi®!jt:flg5<Di?:$fi$6^ 

Mi^Em%h^^h<DX^tl\•t^< . 0iJ^tf. 20—200 nm 

B#0|ge^#^X:fe;^^iX^;^^. 0iJ;ttf. 50~500 nmX 
Tl^/^V^gf5^(7)p"M^-\'^^yU|3^il:^ifilc4CO|gS±^U;xK 

[0 0 2 7] oNo>>^'- hmmmmmitm:(2)9/simm: 

fl^^SiEti[::^(2)9=15 nm/Si^fk^K 1)8=65 nm/Sig^^ftfl^ 

(1)7=40 imt'm\^. sim\tm(D^mmf)n,AbxhK^si 
m\:M(om^mt^2X'h^t^h . -§^^^07^^5^209. 75 

nni(iSft420 nmj^-3£cc01/2f:git) i- X^ . SiS^?fblII(7^it|f 

m^T^^^s. s^mx^^s\mtm(D]AMmmt^^iumx^^ 

f)^h. m%ms:smitf^mmm^^^0.29 nm\ZX^^^ 
[0 0 2 8] y Si M5S^6_hcOONO>5^- h^fi^Jffitwflri 

h:^— yi-/j^Mn $ix. Zl^cOTKy Si.tei^Tl1^12, 1 
6//^ y Si%115*flM6 <ir ^ ■Jri.^Jixy^ y Si-/K y Si ^ f. 
^?F^^UTl/^^o /i^y Siteilimi^l2, 16(;if:±. i^gi^dO 

'^-10==^ cm-'')\z^) >^wcm^mM\.xh^o w-^\tm 

/i^. (7;>ffi(7)(iif$:fflf&^5^xf^7K y Si j; -S^tilSilxS* 

fe;iicii®i2 <t i?2/i7K y Si mj^MMi^ t o'>mmm^\ 



11 

[0 0 2 9] mr^^imtmi^com^n. 7f.vsm^m& 

— X{zn^j::t^j:<^j:^(DX\ 200— 400 nmCl-r^o 

mmi2, 16C07K y sm^mexm $ vtin'^±(Dmm 

S1^12, 16<^ ^ ^ V :7'-7^V, T/u^ — ^ A, 

m.^^J:t^f)^^f^^^mn^mMmlst:^mm^i^x\.- 
[0 0 3 0] ^vsmmmM^-=^>^ 1^ 

mn. mm<D^mmhm}&i.x\.-^^ igidf^^urv^ 

[00 3 1] *l§PJ(^ll#:«ft*^^?^M3t:i^ffitc:oi^T 

S«l f^{::p§y ^ niyu®ifi!c2^jfj^. r cOp§!^ ^yu^^isjc 

\zix.<:>xmm.simtm^mj$.L. mim^^'j^im^m.^ 

^i-5[Eli(a)]o 

[0 0 3 2] Si1S5S06^-e;^^(C LTlllM^ySi 

^ ^/ 5^ > [Ell (b) ]o S?\^ft:feTSiS^^t:il(i) 7 

^?gv^TcvD^^T-si^^tfl^(l)8;R^/si^^t:M(2) 
{c)]o :L(Dm. 

.^fz.i^. simmALtw\-(ow-^x^^o ^i^^ysite 

^^m.m 1 2 Sfr^R ifilS 1 8 ^ C7:) :3 >^ ^ h 5r jf^/^SfT 5 :^ 
<50>te y siffi^^igi6±(7:)ONo^- vmmm\z. y si-^k y s 
\zj:y^^ /H0<^(ltt>5[iai(d)]o 
[ 0 0 3 3 ] m^Tif y sil^ii^^-S^ii-. y 
tft-r^ [(l]i(e)]o :ic7:>P:§-1. y Siillii ^ y Siffi 

tl^iBie <t: iS ^^1 L T /K y siffl^^B^e-- 1> y >jfi:t^ ^ 
•=^>'^ p v\zfi^ (7K y Si tflHSii64^*(r y 

^^^^^^^^Ay/c|g2li7lf y Sig?ll^";5jt.-it 
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2^^" y siSil 1 y siM^Si^e t co#s^^i ut^k y si 

[0 0 3 4] m2ji7Kysi^-(y >^tetic)ii^^<:^-::^> 
LT^ig^^ y sitei^mi^i2^ff^^-r ^ ciai (f) ]<, m\ 

mif-') Sitei3^mffii2S:'^>^. f;i LT^2«7jf y si^^<^ 

-:=^v^^T«^fcSi®ef[::0(2)9Sr^S^^t::J: t9^ :y^> 
^^^{^^ b T . S CKCVDfife -C- f^— CO I? $ ct:) S i 1^)11(2) 9 ^ 

?F$^ ^ ?pi-:ii?^^^k:^feX:^^iji7K y SiteJi^mi^i2^^ 
fl::bT®PB^Si®?fl::Ki3^?f^^-t-^[|g)2(a)]. :i<7)Bg. ^ 

s i s^t:M (1)8 xwioixx \^^(ox\ mmit (D-m # ^ § 

[0 0 3 5] ^7t. Mft-t^'tM-S-^tL^^-y Si c7>if:^ Jig 
Pb'js i ®ef kfli 1 3 (om $ <D45%us. ^j:(dx\ i^m msim 

itmiZ(Dm § ^fltja! 00200-400 nmUl&lZ-r^ h 

SS^ffl;1^12COlEft(50i?:^ v^^;^90— 180 nmt-t)iX\t^ 

^\ m2m^')smmmMi^tmf]^mMmi^t(D:=^iy 

20 ^ h §:;^co^ y siM?Sig6JicooNO<>^— h^^fejt 

flif:-. pj^ysi-TKy si=^>:3'^ h:f^—ji-\A^m-f^m2 
(b)]. ^3g7tfysiMi5^;5JcS$-tt. y:/^B}S:^-r^ 

[ID2(c)]o m3g>t?ySi^l5^.^°y Si«g^fl^6<^ 

c>#S^abT^ysiM§^j^6--t y vj[z:i5t$n. 

[0 0 3 6] m^mxT-'^^^mw^-r . ^i^^^^A. 
tmsm^vsimis^mM^^fzm^izh. ^ysi^^ 

30 tyi^v siM^^Me t (D^m^m bT^ y sm^^me^yfrn 
my^^ifiim^^x^(Dxmmy'j:\^\ ^sa^t^y si^(y >^ja 

tS:)l5^/>^-::^>'^^bT^2@^ysiSil^mi^l6:§r?F^^ 

-r -5 [1212(d)]. mmmii^nmi^. mimyf^vsimmm 
mi2Ram2myi^ y smmmmiecDy^ y sia^i^iif e-cis^ 

18^tS:*t^[Ig]2(e)]o 

[0 0 3 7] ^i/fTKy sifei^mi^i2&t>'»2M7Ky si^ 
i^-mi^i6(7)Mi¥^ffi?s< bTt. ynvsim^^mex:=i>^ 

^ ^ bU^^I.Z^^fj:m^^m:L^h^^(OX\ =11^^^ 

y Sitej|imfe2. \6-^(Di:>(7:)lZ'Ky)'^m^^tit bTt^. 
<^:>T(-:ifc'5:^"y Si|tei2§mei2, 16<!r;t— ^ ^y^tM^-T^ 
y SiMgSjM6T^^fT^JSiE^i8 ci: (D^tfffj: =i:^-^^ h 

SrJF^^-r^ ;i t r-x^ 60 ^ y siM?sffii6fisi ^itflid) 

y<yy ^ - ^ |g (- jsgft: bT^FplSiS^ifbM^^F^fig bT ^> . 
fill CO ® 7K y S i !ti^3^miii5 CO 7t ct:) ^ 
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[00 3 8] Tify sim^meizmmimx-mm 
m^tmu) 7mm^mz'^t>'^xm^ r t :^>x^ . i./)^ 

^#HM ^t^Sft^^ { 3 J: o T SiOs/s i # ® <^ vjili 5; i- 

[0 0 4 0] m3ia)^{f)R.Xim4(a)^{c)nnfr,l^tnm 

-rmx. (7) ^1 CO IEI4 (c) i^mmj&(D^mm (Dmm^i^m 
^ im2(Dmm(Dmm) (^mmmmcommmmmmx t> 20 

^l^^^o ^5-^5^. I^3(a)~(f)^l>'|Il4(a)~(c){lEI 

^^xm^^h.x\^^^o 

[0 04 1 ] 1114(c) }c*di^t. nmsmm,pm9=^yi^m 

- hi&mm^m^vxh^o mmi^o\^^x\-±titi^(D:$:^ 

2y)mo'^^— hmmm±i:imf5:^Lx^^'/)K p^m^-y^-^^ 
u±mm±x-'tm<^^^x^v . mim^^'jsmmm 

1 2-^ CO CO ^ ^>fL b T ?F$^ $ n ^ .® r^S i g&fk 3;^S ^ 

(oW:i^xm-<^^ox\^-^^ -tt^i-^h. mm^-')smm 
$ ^u'j^itmwLxmm $ Mz.'Afmn < o x i ^ 
[0 04 2] mf^simitmn(om^(DAb%uAi)mitx 40 

» ^ ^^ >5 y s i CO if: ^ CO -c\ f^J ;t g Pp^ s i ^ f t: ^ 1 3 

CO.)? ^ ^200—400 nmfMSi^-r^/^btf. ^ y Siffi^JF^jsg. 
NpcOjp$S'»< -t-5§I55>COjf:$ 90—180 nm<i:-r 

(cmtE^ bT»jjlH-r^4B[iSTit< \.X'/)'^^iot^^^(OX\ 

mUk(OlE^M(DW-^^ t bTf^>J^tf30 ninfMft^T^S< b 
Ttfil/^(J?< bfcl^m-^tw^^SOO nm;g£^(::^T'bTt> 

i2^ii'l^i2r^](7:)ONO^— h$feltfI^_h(::JI^;5gbT^;.5/)^. gl2 
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f:i500 nm'^^&\z^x\^Xhf)'^t.iofl\^^^^^. iil3j!co J: 9 

[0 0 4 3] :^'^mmmx\^^ m2m^ v smmmmie 
^ h^mjiix=^^^m(Dm'^'km%x^^ti\-f(oy]mm 

hftmtV7^\znm?mm\tm\'3i)m\-(DX\ mimRn 
%2m^ y sitei^®i^i2, mzM-t^ ^^-^ ^ v 
^(omm^t/u^x^-r. z.(Dfz.^'ikm-t^x.o\:imm 
<'t^z,tt-x^^. m\mRxfm2m'^vsmmmMi 

2, 16±}c:|fcftlll77)^JF^^bTfo'5;^*> h^— 
1^ $ fitsf? r coj? ^ ^^-C'fc 

[0 04 4] m7L\mmM\i}i \.x%im\\Lm^m-^2^^ 

nmT^ff^^b. ^^^^ ^ V'^—7V^^WL(Dm\\LmY'7^:x,^y 

^V^^^(Cjott6Si^fI::^c!:7Kysi^C0^:y5^^^^U— K 
it^^lO: IfMitTfc^ <^ i-^o $fi?t^l7(7:)J¥$ ic^^ bTT 

ft A ^'mfii(02{^nm.(om^ xmwLm Y^^:T,v^i^if 
TM^r^f^^fz.t-t^t. ^i^^t>'^2^7Kysitei^« 

l^^^ Vmm^X^^^0i-iiW^\'C't^h\.X%:>. m2 
ilTK y Site3lim^^l6li<?iJx.t^40 nmm&^Xn< ^t^ C 

[0 0 4 5] mimyt^Dsiummmi2<D:=i>^^ ^ hmi^ 

tV:i^\±. 't"^gf5^5^<7)J?:$:r^j:^ 90—180 nin<t ^t7> 

#^C0/Ky Si^i2^mi^i2, 16cb ^ v^V.^^-, ^ y :7^' 

tt>mm.^^x\^^ho w^n^jmims(o^mm\^. mm 

cOrtgf5iS^^#|^bri^'5o lllJ-flTFbTl^/^t^;^^ :i 

n CO ± c- Si ^{t^M^s i m\im'/)^ hm.^ mmm . 

-5o ^^t. nmilI17(7)Jf^;^gMt:-Si^fbM^ffiiff^/0^;^# 
V^4^K7!j-^b^^SMI»ihM(I^J¥co^^g;6SSM^W;t 

7ti>iS;Scoi/4) ^wnxh^\*\ 
[0 0 4 6] ^i^M(Dmvfm\^m'=f'(Dm'^\z^ mmRxi 

mi 3* t mm(D^i^ x^ X. T <^ ^ o if t^^^s i S?^ fk:^ 1 3 (o J? $ 

4-200-400 imm&tir^t. m\m^^ V smmmm2(D 

400—600 nm'^%,'&(D'=^\m\\LmhfS^^. C c7:)^lS7K y Si$5 

ilimt^i2±(Z)Si^fl::i&?(7:>if:$ tw^;^ bTTSi^i^p#F0l(^^ 

mf^^it c7:)H#Fd] T^g^^fi::^? k ^ :y ^- >^ ^^XS a- o 7t 

t-t^ t . y Siili?>i^^?lt2gl2f:i:40— 60 nmliiSfiiJ b 

»2i;7jf y Sife^ii®i6f:t60— 100 \mm^mhXx7^ 
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[0 0 4 7] mj3i!f^i«. mh^^m(D^^mm^<v'y^ 
^ y s i ^mmu mznm± fii oo- 1 eo nnifM^>^>^ t 

[004 8] mm!$.(D^mm(omi$^mi^m^(m2(7:>mm 
(omm) <D%m-^m^-:>\^^xm^ (a) ~ {f)RximA (a) - 

(c) 1/ ^TlftP^-r 5 o n§!iSiK«i {::pM .r. yP^lfej2 
SrffM r C>pM 'i7 myu®j^2rt fCInSycCD^ -^-^^yu^i^ 

I ^ TCVDffi T^S i ^ f ( 1 ) 8^ m i St^ t:^ (2)9^ ff^^ b 

[0 0 4 9] Qm^—hmmm:(D±,\zm\m^') 20 

9Ji{rCVDffiT-Si^fkJ^(3)20j3:t>*Si^fl::^(2)21^?f^^i" 

^ [IDS (b) ] . Si ^fbjjg (3) 20^ t/si bill (2) 2 1 coflii?: 
^l . n^'^s i g$ ft:!! ( 1 ) 7^ r/s i ^ f LBIC 1 ) 8 .i: |W] us. \ ^ 

Lr4o< .Jr. mxSi'&itm{2)2l^MK>m< t^U^f)^^ 
^>tv:Si^^bflg(2)21;^^a^ 30 

fr-?r(?:)K^^:r.vy^>^ i/xg-e^SAy fcsi S$fb^ (s) 20 ^ s 

i MffcM (2) 2 1 ^ -^^^^^ f ^ j; *9 :r. ^ >^ ^-[^^-f- 5 
[ll]3(c)]. 

[0 0 5 0] mim^'jsmAv >nM)\9^y<-^-=-> 
^\.xmim^-')smmmMi2^Mj&v. ^h^^mmy^ 
y smmmmn^-^:^ ^ t;:: t-t^i^AK y sijwc y >'fez: 

fe^) >^^:^^^T^*A>/cSi^mfl^'(2) QS-^feS^^^t-c: ^ t) 

^ ^/ 5" :^^^|^^-r ^ [[213 (d) l?L^'CVD?£TSiS?^fkfl|| (2) 
9 1 l^-Oi? $ COSiB^^fbfi^ (4) 22^ff^;*-r ^ [^3 (e) ]o Hft 

1^12 <i:«?T^Sifiai8^ <0 ^ h ^mj&'thtV;^ 
. S i a^fkM (2)21 t)iXT 1/ ^ 5 <^ t:'ifta§fk t^f^# ^ 

'7^mmxxm^^x^^jk(DW-^im< 4^^. 

[0 0 5 1 ] ^2ii7KysiMll^;5g..R$i±, V 
Wc-r^ [04 (a)], r cO|l2ii7Ky SiMllJ±f^\te1liT':^^ 

2ji:^f y smiv vtets) 1 1 >^^<'^ uTMf2g7K y 

Site^m^§Si6^?|^;7Kt-^[|iM(b)]o cc07Ky Si K^-r^ 50 
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mxmi':>i^x I ^/^ I ^Wj^cDsmitm (4)22Rm\ mitm 
(Ds^m^-r^ mim^^vsiummm2(D=i> 

9 P hff^^$f55^JrOSig?ftM(4)22&0:Siaft:M(2)21^ 

i^i-r^o ifeft^n^ffMb. ^ig^y site^msi2 
(Dm^W:^mi%2m'^-')%\^'^m^\^--(D^iy9^ v 

^-yi-SrgS(t. fflfT^JSia.^l8:^|S:tt 5 [(214(c)]. *M 
3t:*^ffiJlSfl3il!(7)^l<7)^ffi<7)fl^^ffico»ii^::^S <?: itge-T ^ 

zui^^P hxf^-yi-JF$^t::jQ(t^^y Si|53^mt^i¥-^ 

^N>5^-:=iViJ^'XS/^^2lHl{i'^/^< T?^tf(7:)-t:\ J: ^^^r^Ki 
[0 0 5 2] (US (a) ~ (f ) &tKEl6 (a) ~ (c) f^»2c0^ffi 
@^^-ri2lT-fc^e [115(a)] iC7r:i-. (Sm^—V mWM 

(OitcSligxjfysiMig^^S^i^. y >^^SftSl:t5:-t-'5 
^Tjii. [iH3(a)] i:i^tt-r^fo6o ^i®>t^"y Si#c(y Vte 
SJc)i9^/>:^-^>-ij^^LTiiis>Ky sifei^mi^i2^ff^^ 

^ bt::^iS^ysiteMm^i2^-^>^i:^{;iLTmiil 
y siffiK y ^tets:) y^:^ ^T-?t Ay y^'si (2) 9 
^ ^f^^^C: i: 19 ^ ^/ ^ > ^^^^^f ^ [1215 (b) ] . 
[0 0 5 3] Si^fl::M(l)8&c/miji7Ky Site3im^l2 

±{ccvD?i T-si^fL^ (3) 2oj5:r/si M^t:^ (2) 2 i^mm-r 

^ [1215 (c) ] . Si^fk^ (3) 20RXfSimitm (2)21(Dmm 

bx^o< mxsimtmi2)2i^mv t^m-^:^- 

i2izMvxmn±mMmis tco^^^iy^ ^ v ^m^-r^u 
'^\'zs\m\:.m{2)2\i)^%h X. b\z^<^—^i^^^v-. ^ h 

X-Z^o-^Y'y^ :^^^X^-C« /cSi (3) 20 

iS'ft:M(2)2i-^;^ T-^^^tr J: 19 ^>>^:/^r^K^^-r-5 

[I2i5(cl)], [1215 (e)]JWP*|^ [1213(e) ]g4^t^< mmX^ 

[0 0 5 4] 'i).±m^\.fz.%m.(Dmmm^h.i^zLm^s^) 
(Dmi'^iifh\^^)ix\z.mhK^%^(Dx\^fSi< . J: "o^mco 

[0 0 5 5] 

lii:CCD:^Jxtc7:):^^j640(H) X480(V)M^-r'®^-^l'ffi;6^6/i 

^2X10^^^ cni-='c7:)nM(ioo)si36«X{r[i]i:y i^m^xW- 

$20 /i mC7:)zii e ^ '> -V-yU-Si /i bfc f -^ i> 

/l-Si 26ffi ^^m^ L- . $ 3 M iTiT-K n V'/S;/£5 X lO^ cin"^ 

^^:>pM c> ^ /uf iJi$ i^fii; /c, :i ^ 1 n mx y >-Sffi5 
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Rxfyf^]jsm^Mm^wntz^ mmsimitm<7:>m^monm m^v^^hT. -^-i^i^^^iz/j:^ t :i^fc^K 

[0 0 5 7] nmccD^-r^-^i^mi$^tyt^vsimi^m:^mn [0 0 6 1 ] ^/c. mmyt" V smmmm±(DSimi\::m 

htix\^^7^j:\^^ui7^(Dp-m'^^^-/i^m±m^(omm±Rv^ mn2oo imfj:(Dx\ m2m7i^^Dsmmmm<D:=i:y^^ h 

y sm^m^m OX^IZ^ Si^>fl::^(2)=15 nm/Si^>fb ^^J^Umo nmU^yi^ I) Si:^m hH. ^ V Si^i^-®^^^ 

fll(l)=65 nm/Si®?ft:fli(l)=40 nmOONO^^— hiffe»^/i^^ C7:>^ y SiMfc ^T 9 t :i ^fz 
ttTfo^o :^ySitt3SM^ffi5'Si|^jl::^(l)=40 nm(^. :^mmmxn^ V sm^^miz X^XS7 nmf^S^fys 

^ysi«§Sfli^iJiS?^t:LTff^^Lyht(0;^e<7)-r^ ^Kysd iiP^«^-etTjo<9 . 

ysi->J^ysi=i>>5^^ h>Srf^j^S;Lri>^o 20 ^U^Si^itm:f}^hf^^%mmx^y<—l.X\^^^o MfT 

[0 0 5 8] h vi-^Fm^^'?* f^O. 6 mD ( >^ ^mMEm(Otitb(D=:i:y^ ^ hmf&mz^^^^J:'^ — i^>^^ 

^ h Uv>>^ h ^ (DMjb^^%^ ^fz^m^^mo. 6 jil m(D l^fc-Mr^r <t TV 7t a6 . 50 nmci:V^9ffi^(7:'^° 

h\tmO:imj^nhi%. ^^t:^K^-^^>>^V^lCjott ^lOO nm^^hSO nm^M^^t-t^^tX. "^Iti^jgc (i^S 

^SimtmtSmitmt(D:x,y^:y^^U^ hlttfWjatC 400-700 nm) Xm^l^fZ-^fiL^^ttitJ^iS X^30%f!^m ^ 

^>'>:^lc*5(t'5Sii^^l::^<!r7Kysi<t<7:>:i:.5/^>->5^^u^ [0 0 6 2] m^. mi&<Dm2<Dmm(owmJzMJt^i-^ 

\thio:mm^hn^(DX\ wmm^izMi^xTj^^^^ — ^^£^^J^col^Tfj^0J-r6o mi'^LtzcD^^mmmmmt 
^m(02mm&(DmmxM^z(D ^^^^ :^>y^>^^^j:mh 30 mm(Dj±m(0'7/i^y u—M.mmmm^m'T'X^^^ 

^si^m vmummhntztmxhotio nsc^^^f ysiteiii ^^^t>(^«t?fe!9. mm.simtmRxj^^vsmi^m:m 

mM\^H-hhi:>W-^SO imtX^fz, ti^oT. ::^>-:^^h SiS«±J;iSil^f(::^(2)=15 nni/Si^>fl::BI(l)=65nm 

^--yi-f$^gP5^c7)7Ky SiiSfl'^tP-frTin nm,^:/<^oTl^ /SiS$fl::lg(l)=40 nmCO0N0<>=^^— MfeftK^^^f^tt T *5 60 

[0 0 5 9] zLmo:>y^vsmmMM\^\'tmmmx^x\ m,±m^±.<DitLmxm^tm< 140 nmwt? . ^{ilco»l,^|f|5 

t:iiiiiig^(~io^w^)?M^y >sr^.^. -eco5>'tfiF^i [0 0 6 3] mm^f^ ^iU^mM<Dm^^^W:^mv^^m 

jw/Kysi-4^"ysi^riD^gxt)5A^-ev^'5<7:)T\ ^Kysi-Jt? 0x200 nnijf:(5^Sft^fh;flK(®Fp^si®&f[::^);!»5*5^^ citL 

ySi:n>^:^ hfiS^^tT-fo-So ®l^^ySitei2^mil^ 40 fl^KySi^^^gO nni^>fl:^tbTT'#fc:t»<D-trfo^o 

ffi^SoT200 imiScoffAg^ft^c^Pp^Si&Sfk^')/^^-^ S^^txflc;:)!!^. miM:^'ysi^i^-m®(7:)J¥i.^gf55>f^Si^ 

(^l^^^y Siito^rl1^(7:)-|;]»j7KySiili¥l40 nm). ^(O ^t:l^(2)=65 nm/SiSi^fkMCS) =40nm-X:'yj>'<— UTBi:efLPJi.lh 

±^I>'|g2S^ySiite3tf|ffi±(:i200 \mWo:>mm^cmi^ UTl/^^^S^ 0N0>5^'- hiffe^Mc7:'^S$I55^(DSi^fl::gi(I) 

[0 0 6 0] zMo:>y\^')smmMMo-)^^%\mmkxm ^pl-. m<>fzmmmo nmm^xP:>^fz^ m\\:.m±(Dfz 

\^x^ ^ 0-)^ ^ s\m.mm&.t ^ > ^ y^y' >yy^hf^^ [0 0 6 4 ] mmt'xM\z:^\^'^xs\m\:M%{2)T\z^m 
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mmM(Dm^WA±.^xim2myf>' y smmmM(Dp^^^- ^m^.m^^^-rmx. micDk-kcDuw^^^n ^uikm^SL 

f5{?0. 4Aini'f^cDR)-efc5o lllS:1^°y Si?^^mt^_tcoSi 10 3t.-:^?t(7)^^Xfl$r^^-r[IIT\ Ill7<7:)A-ACO{iffi{r4oit ^ 

S$ft;^i?;65:at.)?< . 220 nm*^cOT\ :LiX\:Ln\^XT tift®feJcO|f¥{ffffi1t3tT^fe 5o 

AAi^P#F«^<^2{gc^0#FB^. ■f-/<^;b"fe440 nmrn^r <t;O^T- [04] ^^)--{o)\X^^Wi<r>mmi&(omW^^mM^(omi 

[0 0 6 5] mJi!!coai!9^ft:MK^^^:y^Vi^l::*Dnt tSft®*5E(7:)a¥lfrffiffi3t-r:fc^o 

6Si^^bM<t7Ky Si<!r(^:x.>;/5^>'>J'^V- hitfllOUfMS [0 5] (a) — (f) (^04 (c) <^ f^— ^ffiit 

^^Xgf^llS nm@;OSfc^i^y SiJi:^a(*T#Tl>^o — [06] (a) - (c) (104 (c) ^ IWj—cOlgi^fflf^^^^ffiiig 

m2m'^-')^\^'&W&(0^iy^ ^ V'^i^m^m-^i)^ ir^:^mxh^^K 03(a)— 04(c) cl:fi^ijcoMig:*Jfe 

2S?K y si$Hi^«i®±osi^>f[::^j5;65miS^° y si^i^S -e^^o 

^^(7:)^>->S5'^5' h?f^^SP±^t5<t A/^f^ t:200 imfj:(DX% [08] it#P?i^6-37297-^^$gtfigcCO:7 A h v VJ:^ 

y Si:^^^M^tl6fctt-T:-^^. :x.o,5'>'^^Xgft26 nmf^ [09] it^R^^6-37297-^^fgtS«(7:):7 A N ^ 

7t^}jsiumm^(o:=i>^^ ^ hmj^nyi^Dsimi-i'p^^^' [010] m9coc'C(DitLmi^:^i^i' ^Wfrnm^mx^^o 

bTfi565>"t?fc'5o Mrr^mm^Ru^p^ [011] m9(DD-Do:>itLmi^:i^i>f^m^mmmxh^o 

mm±i:ismitm^^hj^^mmm^]fmi^fcm. mm imi 2] \iL,?eekmm'^(D-7u-j>.hy>':^^yT—m 

mm^mm-r^T ji^^ j:.m(o-^m^iy-yi^ v^w^m 30 mvfm\^m'r(Dummi$Lo:>W'^mmmxh^o 

[0 0 6 6] *^*fe^iJ(:::ib^V^Tt^. mtmiiiaM^Tt^ 2 : pSI^ '^:r.yu^jfi!c 

"e*TV^§7t^6. 50 xva^t^^^bWM(D:f^^)SiU^mMX 4 : p^iy^-Y-^^/^Saih^JfiJc 

m§,\&m^^m^^tf)-X^f'^ 6 : TKySiffl^^fl^ 

[0 0 6 7] ^mM^^<Dur-m^mmmMJSLV^ i : sis^M^d) 

t>'^(^Mit::^feJl. ±tS^S?F^fli0iJ^t>'^}S0iJ{c:<7)^PS 40 9 : SiS^&ft:^(2) 

'^^i\^%o:>X\XfS:< . ±fS^JS?F^®M^tK||ffiM75^^ 10. 14 : Tjf y Si-.i^ y Si > ^ h 

S^(7)f!SlEJ2it>U'HSrMb/ciai$aft^^&0^^ 11 : Sl2^?t?y si^( y >^Jz:S5:) 

;^ffi*>> :^m^(omm^^^^x^o 12 : ^is^ysiteotfli^ii 

[0 0 6 8] 13 :SraSiSSft:M 

[^pj^^t:)?;^^] t-fc J: *^P^c7>gii$tift 15 : |I3S^ y Si^( y >tei5:) 

< i.xi,mn-^Whmmt(D=:i:y^j^ ^ hjpM.gfsi-r^5>/^M 17 : imM 

mii^^i&ikmi^Rxi^omm:}m^t^mx^ so 20 : smitwas) 
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